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(57) Abstract: The present invention provides an ankle-foot orthosis 
(1) that comprises a strut (2) extending over the front of the lower leg 
and anterior of the lateral ankle, a foot plate (3) extending beneath the 
sole of the foot and a fastening means for the fastening the orthosis(l) 
to the leg. The strut comprises a bifurcation zone (9) and two strut 
branches (2\ 2") arranged to extend on the outside of the lower leg on 
each side of the tibia. Thus the present invention provides an orthosis 
(1) with high resistance against wear and tear, high wear comfort for 
the patient and an orthosis (1) enabling an almost normal gait. 
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ANKLE-FOOT ORTHOSIS 

FIELD OF THE INVENTION 
5 The present invention relates to an ankle-foot orthosis, particularly for 

patients suffering from so called drop foot, resulting from paralysis of the anterior 
muscles of the leg due to e.g. lesions of the peroneal nerve. 

BACKGROUND OF THE INVENTION 

10 US 5,897,5 1 5 discloses an ankle-foot orthosis, comprising a frame of thin 

flexible material extending over the front of the lower leg, anterior of the lateral 
ankle and beneath the part of the sole of the foot and a supporting portion of rigid 
material extending over a narrow part of the front of the lower leg, anterior of the 
lateral ankle and beneath the part of the sole of the foot. The disclosed orthosis may 

1 5 be worn under the patient's ordinary clothes and shoes. 

US 2,949,1 1 1 discloses a drop-foot brace comprising a supporting sole 
member to be placed into a shoe and beneath the foot of a handicapped person; a leg 
embracing member releasably applicable to the leg of said person: a bundle of 
closely adjacent flat springs and means for connecting the sole member to a lower 

20 end of the bundle and means for connecting an upper end of said bundle to the leg 
embracing member. 

The orthoses disclosed in prior art usually refers to orthoses used by persons 
with severe drop foot or persons having severe muscle weakness in the lower 
extremities. These orthoses comprise a supporting portion of rigid material 

25 extending over a region between a strut on the lower leg and a foot plate. Due to the 
supporting portion these orthoses provide a strong support but may also be 
experienced as too rigid by some users, and further the supporting portion is 
sensitive to wear and tear during walking and may break, especially when used by 
heavy and very active persons. 

30 There is a need fonanimproved ankle-foot orthosis to be used by persons 

having a milder drop foot or a lesser muscle weakness and thus do not need an 
orthosis as stiff as those disclosed by prior art. Since it is easier for these persons to 
walk than for persons having a severe drop foot, an improved ankle-foot orthosis 
with improved wear comfort is desired for these users. Such an ankle- foot orthosis 

35 is disclosed in the present invention. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an orthosis with an adequate 
stiffness, adjusted for people with milder drop foot, which preserves the supporting 
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function. The object is achieved with an ankle-foot orthosis according to the present 
invention. The orthosis comprises a foot plate, arranged to extend beneath the sole 
of the foot. It further comprises a strut, arranged to extend from-the lateral side of 
said foot plate over the front of the lower leg and anterior of the lateral ankle. The 
5 strut comprises a bifurcation that gives rise to two strut branches, arranged to extend 
on the lower leg. Also included are a fastening means for fastening the orthosis to 
the leg. Thus the present invention provides an orthosis with high resistance against 
wear and tear, high wear comfort for the patient and an orthosis enabling an almost 
normal gait. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be described in more detail with reference to the 
accompanying drawings, in which 
15 Fig. 1 shows an ankle- foot orthosis according to an embodiment of the 

present invention placed on the lower leg of a patient; 

Fig. 2 shows a perspective view of the ankle-foot orthosis according to the 
invention; 

Fig. 3 shows the range of motion of the orthosis according to the present 
20 invention; 

Fig. 4 shows a transverse section through the middle of left leg and orthosis 
as seen from above 

Fig. 5 shows a top view of a foot plate with cross sections at different heights 

; and 

25 Fig. 6 shows an embodiment of the orthosis in the act of being strapped to a 

lower leg equipped with an ordinary shoe. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An ankle-foot orthosis according to the present invention is shown in Fig. 1 

30 and Fig. 2. In the figures, an orthosis 1 for the left foot is shown while it should be 
understood that a mirror image of the orthosis should be used for the right foot. 

The ankle-foot orthosis 1 comprises a foot plate 3, arranged to be placed 
under the sole of a patients foot, and a fastening means (not shown), arranged in the 
upper portion of the orthosis 1 for fastening the orthosis 1 to the lower leg. The 

35 fastening means, preferably a strap, and the orthosis 1 are preferably provided with 
so-called VELCRO or "hook and loop" surfaces providing an easy means of taking 
on and off the orthosis 1 . The strap 61 is preferably strapped on the lower leg having 
a hook type surface 62, on its first end 62, facing outwards, cf fig 6, in the area 
devised to be applied under the pads 7 of the ortosis 1. The orthosis 1 is then applied 
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over said strap with a loop type surface on the pads 7 facing inwards to connect with 
the hook type surface 62. The orthosis is then secured further by strapping a second 
end 63 of the strap 61 having a loop type surface, over said pads 7 connecting with 
the hook type surface 62. A similar function can be achieved by having hook type 

5 surfaces instead of loop type surfaces, and vice versa. 

The orthosis 1 further comprises a strut 2, arranged to extend from a lateral 
side of said foot plate anterior of the lateral ankle over the front of the lower leg. In 
the strut 2 a reinforcement element 4 is embedded. The reinforcement element 4 
extends over a narrow part of the leg portion of the strut 2 on the front of the lower 

10 leg. The foot plate 3 also comprises another embedded element, viz. a tough flexible 
element 5. The tough element 5 is preferably made of aramid fiber (KEVLAR™). 
Kevlar is a little stiffer than cured glass fiber and a lot tougher. It does not break as 
easily as glass fiber. So the Kevlar element brings besides extra stiffness also a 
safety aspect. Thus the reinforcement element 4 and the tough flexible element 5 

1 5 together provide the supporting portions of the orthosis 1 . 

The orthosis 1 is made of a light weight material and is preferably made from 
a yarn fabric of fiberglass, which is pre-impregnated with an epoxy matrix into a 
prepreg. Between the fiberglass layers, the two-part reinforcement element 4 is 
placed. Said reinforcement element can comprise carbon fibers. 

20 The orthosis 1 does not comprise a special resilient member corresponding to 

the bundle of flat springs in US 2,949,1 1 1 . Because the strut 2 is not totally stiff, the 
strut branches 2', 2" and the foot plate 3 are movable relative each other, and when 
the angle between them is changed within the range (-oc/2, a/2) from a rest position, 
the construction provides the orthosis 1 with an elastic range of motion due to 

25 elastic deformation in the strut branches/strut/foot plate connection. Thus the total 
elastic range of motion is a. The angle a varies depending on a number of factors. 

Except where the reinforcement element 4 is embedded in the strut 2, the 
strut 2 is flexible. This means that the orthosis 1 can accommodate thick and thin 
legs by tightening or loosing the strap and moving the pads 7 on the strap. Also, the 

30 orthosis 1 may be cut by an ordinary pair of scissors to adjust width of the foot plate 
3. 

In the orthosis 1 according to a preferred embodiment of the present 
invention, the strut 2 has two branches 2\ 2" arranged to extend on each side of the 
tibia 41 of the patient, thus avoiding pressure on the tibia crest 42 as can be seen in 
35 Fig. 4. Further, each end of the branches 2\ 2" comprises a horizontally arranged 
pad 7. The branches are made of a material that enables them to be twisted so that 
they are self-adjusting, i.e. positions of the pads 7 will adapt themselves to fit the 
curvature of the lower leg. Also the pads are made of a material that enables them to 
be somewhat flexible and self-adjusting. The pads 7 are preferably reinforced by 
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them being the result of the patient taking one step forward using the leg with the 
orthosis for pushing. In other words, the two branches (2\2") have equal-flexural 
resistance at their pads (7). 

The above mentioned difference in flexural resistance is accomplished by a 
5 thicker and wider cross section or by adding a reinforcement element to the medial 
branch 2". 

The branches 2', 2" and pads 7', 7" can be reinforced by carbon fibre. 
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CLAIMS 

1 . An ankle- foot orthosis (1) comprising: 

- a foot plate (3) devised to be placed under the foot of a patient; 
5 - a strut (2) connected to said foot plate (3); and 

- a fastening means for fastening the orthosis (1) to a leg, 

characterised in that the strut (2) has two branches (2',2") arranged to extend on 
each side of the tibia. 

10 2. An ankle-foot orthosis (1) according to claim 1, characterised in that each top 
end of the branches (2 , ,2 M ) comprises a pad (7) devised to be arranged 
horizontally on the leg. 

3. An ankle-foot orthosis (1) according to claim 1, characterised in that the 

1 5 branches (2',2 H ) and pads (7) are made of a material that enables them to be 
twisted and to be self-adjusting. 

4. An ankle-foot orthosis (1) according to claim 3, characterised in that the 
branches (2 f ,2") and pads (7) are reinforced by carbon fiber. 

20 

5. An ankle-foot orthosis (1) according to claim 1, characterised in that the 
fastening means includes hook and loop surfaces. 

6. An ankle-foot orthosis (1) according to claim 1, characterised in that the longer 
25 of the two branches (2\2 n ) are arranged to have a cross section with higher 

flexural resistance than the shorter one, so that the two branches (2 , ,2 M ) have 
equal flexural resistance at their pads (7). 

7. An ankle-foot orthosis (1) according to claim 1, characterised in that said strut 
30 is attached to the foot plate at said foot plates lateral side, to allow said strut to 

pass in front of the lateral ankle. 
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